By Mike Fillon
Although fewer teens are smoking cigarettes now, youth smoking and nicotine addiction remain public health concerns. To lower the number of teen smokers even more, the American Academy of Pediatrics (AAP) has recommended that the minimum age to buy nicotine products-including e-cigarettes-be raised to 21 years.
E-cigarettes are battery-powered devices that convert liquid nicotine and other substances, known as e-liquids, into a vapor that the user inhales. With skyrocketing sales since introduced in the U.S. in 2007, the "vaping" phenomenon has been a marketer's dream: a seemingly harmless, trendy alternative to a disgraced product that hooked generations of smokers to years of nicotine addiction. However, evidence is mounting that e-cigarettes aren't benign alternatives to combustible tobacco products. Researchers are discovering that the e-liquids with thousands of appealing flavors such as bubble gum and cotton candy are not as risk free as advertised.
"The tobacco and e-cigarette industry touts the emissions from [e-cigarettes] as harmless water vapor," said Dona Upson, M.D., M.A., associate professor of internal medicine at the University of New Mexico School of Medicine in Albuquerque. "In reality, they are aerosolized mixes of toxic chemicals, including carcinogens, metal particles, and significant amounts of nicotine. Some of the flavorings are probably more toxic than others. It's tough to tell since there are no guidelines or standards for the devices and liquids."
Researchers have begun reporting on the potential health risks from e-cigarettes. In one study, researchers at the Penn State Hershey Cancer Institute in Hershey investigated whether the reactive, short-lived free radicals found in tobacco smoke also can be found in e-cigarette vapor. The main source of oxidative stress from cigarette smoke, highly reactive free radicals, contributes to smoking-related cancer, cardiovascular disease, and chronic obstructive pulmonary disease.
According to John P. Richie Jr., Ph.D., professor of public health sciences and pharmacology Penn State School of Medicine, the researchers considered many e-liquids before focusing on three of the most popular flavors. The team tested for the presence of free radicals in e-cigarette aerosols by using electron paramagnetic resonance spectroscopy. They detected free radicals in aerosols from all three e-liquids tested. "Much to our surprise, we found pretty high levels," Richie said. "Not as high as you find in cigarettes, but still, when compared to air pollution, the levels are quite high. We don't know exactly what these radicals are yet; we only know that they're there, and that there are a lot of them." Results of the study appear in the Aug. 5, 2015, issue of Chemical Research in Toxicology.
Upson, who chairs the Health Policy Committee and a member of the Tobacco Action Committee at the American Thoracic Society (ATS), said studies presented at ATS's annual meeting in May presented more evidence of the potential dangers from e-cigarettes.
For example: A study conducted at the cell biology and physiology department of the University of North Carolina, Chapel Hill, found that select e-cigarette liquids may change cell viability, cell proliferation, and calcium signaling in lungs. In the study, cultured human airway epithelial cells were given different doses of 13 e-cigarette flavors for two different periods. During the 30-minute tests, the researchers found all flavors were toxic at high doses. The same flavors, tested over a 24-hour period, triggered the same impaired cell proliferation and viability. The researchers are now testing the aerosolized e-liquid flavors on primary human bronchial epithelial cells.
Another study of 30 healthy subjects found that after only one exposure to e-cigarette vapor, subjects had diminished cough reflex sensitivity, a characteristic common in tobacco smokers. According to lead researcher Peter Dicpinigaitis, M.D., professor of clinical medicine at the Albert Einstein College of Medicine and Montefiore Medical Center in Bronx, N.Y., the cough reflex protects the upper respiratory system from the entrance of foreign material.
In a third study presented at the ATS conference, researchers from the University of Alabama School of Medicine in Tuscaloosa reported that the unique mechanical and chemical elements of e-cigarettes may produce acrolein, an irritant linked to an increased risk for lung cancer; acetaldehyde, which in addition to an increased cancer risk may increase the risk of addiction; and formaldehyde, also a carcinogen. Lead author Daniel Sullivan, M.D., reported that under some conditions, formaldehyde levels were comparable to those seen in traditional tobacco cigarettes. This is not the first time researchers have found acrolein linked to e-cigarettes. In the NEWS | 7 of 8 news cells to cigarette smoke and e-cigarette solution that either contained nicotine or was nicotine free, the researchers wrote, "Nicotine-free e-cig solutions were also found to include lung-harming substances, such as acrolein. This substance, which is present in both e-cig solution and vapor, has been shown to damage the lungs by attacking the molecules that hold endothelial cells together."
Not surprisingly, critics lined up to question the methods and veracity of the negative e-cigarette studies. In response, Upson points to one indisputable fact: Nicotine is proving more dangerous than previously recognized. "Nicotine is especially harmful for developing brains, from in utero exposure through young adulthood. In the past, nicotine was primarily considered as the highly addictive substance that kept people smoking, and harm was thought due to the other constituents of tobacco. Now that studies are being done on nicotine alone, evidence is growing on its toxicity."
Those studies added fuel to AAP's move to include e-cigarettes in its quest to raise the smoking and e-cigarette age to 21 years. "We are recommending the age increase for the sale of tobacco and e-cigarette products because we know from studies that over 95% of adult smokers started before that age," said Karen M. Wilson, M.D., M.P.H., section head of pediatric hospital medicine at Children's Hospital Colorado, in Aurora and associate professor at the University of Colorado School of Medicine, also in Aurora, and chair of the AAP Section on Tobacco Control.
AAP and ATS are not alone in this quest. This summer, the Institute of Medicine released a report also recommending that the age of sale be increased to 21 years. They found that doing so would decrease smoking among pregnant and postpartum women, and improve the health of the U.S. population in general by decreasing the number of smokers.
Wilson said AAP hopes the U.S. Food and Drug Administration's move to cover additional products that meet the definition of a tobacco product under the Food, Drug & Cosmetic Act (known as the Deeming regulations) will be signed into law. "The adolescent brain is more susceptible to the effects and addictive nature of nicotine," Wilson said. "This is why nicotine-containing products including cigarettes and now electronic cigarettes have been aggressively marketed to people under the age of 21. The companies selling these products know that by doing so, they will be more likely to create new addicts for the rest of their lives."
